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In the Claims: 

Please amend claims 1, 4, and 6, as follows: 

1 . (Currently Amended) A method of detecting vapor recovery system failures 
associated with a fuel dispensing point, comprising: 

a) determining an amount of fuel dispensed at each of 4he a plurality of 
dispensing points at multiple times; 

b) determining a composite amount of vapor recovered for said flow rat e for 
the plurality of dispensing points at multiple times; and 

e) calculating a vapor flow to disp e ns e d fu e l ratio for each of th e plurality of 

disp e nsing points based on th e amounts of fuol dioponsod at oaoh of the plurality of 
disp e nsing points and the composit e vapor flow rat e s for th e plurality of disp e nsing 
points; 

c) _ calculating a vapor recovered to fuel dispensed ratio for each of said 
plurality of fuel dispensing points by: 

( 1) forming a generalized equation for the relationship between said 
vapor recovered said fuel dispensed, and a vapor recovered to fuel dispensed 
ratio, for each of the plurality of fuel dispensing points: and 

(2) solving said generalized equation for each of said vapor recovered 
to fuel dispensed ratios for each of the plurality of fuel dispensing points, 

2. (Currently Amended) The method of claim 1 further comprising tho stops of: 

e) r e p e ating th e steps (a), (b),-and (o) to dotormmo oach of a plurality of 

vapor flow to dicpon se d fu e l ratios for e ach of th e plurality of dispensing pointG; and 

f) d e termining wh e th e r th e plurality of v af Of - flow to disp e ns e d fu e l ratios , 

for e ach of th e plurality of fuel di s pensing pointo - af e consist e ntly low, th e r e by detecting 
v apor recovery pvct e m failur e s determining if said vapor recovered to fuel dispensed 
ratios for each of said plurality of dispensing points is within an acceptable range . 
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3 . (Currently Amended) The method of claim 1 wh e r e in th e calculating st e p 
compris e s: 

forming a g e neralized equati o n for tho re l ationship botwoon vapor flow, fuel flow, 
and-feo -vapor flow to dioponGod fu e l ratio, for e ach of th e plurality of fu e l disp e nsing 
points; and 

solving e ach of th e g e neraliz e d equations for t h o v apor flow to dispensed fu e l 
ratio-fer-caoh of tho plurality of fu e l di s pensing points, 

further comprising determining whether said vapor recovered to fuel dispensed 
ratios for each of said plurality of fuel dispensing points are consistently low, thereby 
detecting vapor recovery system failures . 

4. (Currently Amended) The method of claim 3- J, wherein the said generalized 
equation is in the form of R = (L T L) _1 L T A, wherein Lis a two-dimensional matrix 
comprising tho amounted said fuel dispensed at each of the plurality of fuel dispensing 
points in one dimension and bus y periods in the other dimension. L T is the transpose of L, 
A is a vector of th e co mposite said vapor recovered flow rat e s for each of said busy 
periods, and R is a vector of the said vapor recovered flew to dispensed fuel fuel 
dispensed ratios at each of the plurality of fuel dispensing points . 

5. (Original) The method of claim 1 wherein the steps (a) and (b) are performed 
during a plurality of bu$y periods, 

6. (Currently Amended) 33ie A method of claim 1 detecting vapor recovery system 
failures associated with a fuel dispensing point, comprising: 

a) determining an amount of fuel dispensed at each of fee a plurality of 
dispensing points at multiple times: 

b) determining a composite amount of vapor recovered for said plurality of 
dispensing points at multiple times: 
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c) calculating a vapor recovered to fuel dispensed ratio for each of said 
plurality of dispensing points based on said fuel dispensed at each of said plurality of 
dispensing points and said vapor recovered for said plurality of dispensing points: and 

d^ determining if said vapor recovered to fuel dispensed ratio for each of said 
plurality of dispensing points is within an acceptable range: 

wherein the said plurality of fuel dispensing points form a group of fuel 
dispensing points sharing a common vapor flow sensor, the method further comprising 
the step of determining a leaking dispensing point by determining which of the said vapor 
recovered flow to disp e ns e d fu e l fuel dispensed ratios does not lower in value. 

Please cancel claims 7-30, without prejudice, 

7. (Cancelled) A method of detecting a true vapor recovery failure in a fuel 
dispensing system capable of fueling non-ORVR and ORVR equipped vehicles, the 
method comprising the steps of: 

calculating a plurality of vapor flow to dispensed fuel ratios for each of a plurality 
of fuel dispensing points; 

determining an observed number of vapor flow to dispensed fuel ratios indicating 
a failure for each of the fuel dispensing points; 

detennining an expected number of vapor flow to dispensed fuel ratios indicating 
a failure for each of the fuel dispensing points; and 

determining whether any of the plurality of fuel dispensing points has experienced 
a true vapor recovery failure based on a calculation that is a function of the observed 
number and the expected number of vapor flow to dispensed fiiel ratios indicating a 
failure for each of the fuel dispensing points. 

8. (Cancelled) The method of claim 7 wherein the determining whether any of the 
plurality of fuel dispensing points has experienced a true vapor recovery failure step 
comprises producing a chi-squared statistic based on the observed number and the 
expected number of vapor flow to dispensed fuel ratios indicating a failure for each of the 
fuel dispensing points and comparing the chi-squared statistic to a critical value. 
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9. (Cancelled) The method of claim 7 further comprising the steps of: 
determining an observed number of vapor flow to dispensed fuel ratios indicating 

a non-failure for each of the fuel dispensing points; and 

determining an expected number of vapor flow to dispensed fuel ratios indicating 
a non-failure for each of the fuel dispensing points; 

wherein the determining whether any of the plurality of fuel dispensing points has 
experienced a true vapor recovery failure step is based on a calculation that is a function 
of the observed number and the expected number of vapor flow to dispensed fuel ratios 
indicating a failure for each of the fuel dispensing points and the observed number and 
the expected number of vapor flow to dispensed fuel ratios indicating a non-failure for 
each of the fuel dispensing points. 

10. (Cancelled) The method of claim 9 wherein the determining whether any of the 
plurality of fuel dispensing points has experienced a true vapor recovery failure step 
comprises producing a chi-squared statistic based on the observed numbers and the 
expected numbers for each of the fuel dispensing points and comparing the chi-squared 
statistic to a critical value. 

1 1 . (Cancelled) The method of claim 7 further comprising the steps of: 
determining a proportion of vapor flow to dispensed fuel ratios indicating a failure 

for each of the fuel dispensing points; 

determining an overall proportion of vapor flow to dispensed fuel ratios indicating 
a failure; and 

comparing the proportion of vapor flow to dispensed fuel ratios indicating a 
failure for each of the plurality of dispensing points to the overall proportion of vapor 
flow to dispensed fuel ratios indicating a failure, thereby determining which of the 
plurality of fuel dispensing points have experienced true vapor recovery failures. 

12. (Cancelled) The method of claim 1 1 wherein a true vapor recovery failure is 
determined if the proportion of vapor flow to dispensed fuel ratios detennining a failure 

. .5 ! 
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is greater than the overall proportion of vapor flow to dispensed fuel ratios indicating a 

failure. j 

i 
i 

i 
i 

13. (Cancelled) The method of claimll wherein a true vapor recovery failure is 
determined if the proportion of vapor floV to dispensed fiiel ratios determining a failure 
is greater than the overall proportion of vjapor flow to dispensed fuel ratios indicating a 

i j ' • 

failure by an amount indicating a failed fueling point with at least a 1% significance 

i 
| 

level. 



14. (Cancelled) The method of claimj 1 1 wherein a true vapor recovery failure is 
determined if the proportion of vapor flow to dispensed fuel ratios determining a failure 
is greater than the overall proportion of yapor flow to dispensed fuel ratios indicating a 
failure by an amount indicating a failed fiieling point with at least a 5% significance fn 
level, i 



o 
o 



15, (Cancelled) A method of detecting true; vapor recovery failures in a fuel 
dispensing system capable of fueling nori-ORVR and ORVR equipped vehicles, the 
method comprising the steps of: 

I ■ i 

calculating a plurality of vapor flow to dispensed fuel ratios for each of a plurality 
of fuel dispensing points; j 

determining a proportion of vapor flowjtb dispensed fuel ratios indicating a 

failure for each of the fuel dispensing points; \ 

I ■ 

determining an overall proportion of vapor flow to dispensed fuel ratios indicating 
a failure; and ! 

comparing the proportion of vapor flow to dispensed fuel ratios indicating a 
failure for each of the plurality of dispensing points to the overall proportion of vapor 
flow to dispensed fuel ratios indicating aj failure, thereby determining which of the 

plurality of fuel dispensing points have experienced true vapor recovery failures. 

i , • 1 
i • 

j ■ : 1 

16. (Cancelled) The method of claim; 15 wherein a true vapor recovery failure is 
determined if the proportion of vapor flow to dispensed fuel ratios determining a failure 



i 6 i ; . 
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is greater than the overall proportion of -ypfcpor flow to dispensed fuel ratios indicating a 
failure 

1 7. (Cancelled) The method of clainij 
determined if the proportion of vapor fkm to dispensed fuel ratios determining a failure 

)or flow to dispensed fuel ratios indicating a 
sling point with at least a 1% significance 



is greater than the overall proportion o{\ 
failure by an amount indicating a failed i 
level. 



5 wherein a true vapor recovery failure is 



! 



18. (Cancelled) The method of claim||s wherein a true vapor recovery failure is 
determined if the proportion of vapor flo| jj to dispensed fuel ratios determining a failure 
is greater than the overall proportion of vapor flow to dispensed fuel ratios indicating a 
failure by an amount indicating a foiled fueling point with at least a 5% significance 
level. 

1 9. (Cancelled) A system for detectk !g true- vapor recovery faij ures in a fuel 
dispensing system capable of fueling noiiORYR and ORVR equipped vehicles, the 
system comprising: sjj j 

a plurality of fuel dispensing points coupled to a main fuel storage system by fluid 
carrying conduit and vapor carrying coniliit; j 

one or more vapor flow sensors ojyeratiyely connected to the vapor carrying 
conduit between the plurality of fuel dis 



a plurality of liquid dispensing nil 



fuel dispensing points and operatively connected to the fluid carrying conduit between 



the one of the plurality of fuel, dispensing 

J 



sing points and the main fuel storage system; 
:ers each associated with one of the plurality of 



a central electronic and diagnostic system adapted to: 



jointjs and the main fiiel storage system; aud 



communicate with the one 
liquid dispensing meters; 



or more Vapor flow sensors and the plurality of 



calculate a plurality of vapor fltfwjto dispensed fuel ratios for each of the 
plurality of fuel dispensing points 

I 



I 
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aporjiflbw to dispensed fiiel ratios indicating a 



failure for each of the fuel dispersing poiiits; 

deteimine an overall propjjp rtionjof vapor flow to dispensed fuel ratios 



indicating a failure; and 



compare the proportion of) vapor flow to dispensed fuel ratios indicating a 
failure for each of the plurality ||( lispensing points to the overall proportion of 
vapor flow to dispensed fuel ratios indicating a failure, thereby determining which 
of the plurality of fuel dispensing points have experienced true vapor recovery 
failures. 



20. (Cancelled) The system of ciaim;| ? whfcrein a true vapor recovery failure is 
determined if the proportion of vapor flew to dispensed fuel ratios determining a failure 
is greater than the overall proportion of fbpor flow to dispensed fuel ratios indicating a 
failure. 



21 . (Cancelled) The system of claimjj J 
determined if the proportion of vapor fl J ~ 



is greater than the overall proportion of v|ipor ijlow to dispensed fuel ratios indicating a 



? whferein a true vapor recovery failure is 
ojvw to dispensed fuel ratios determining a failure 



Lt with at least a 1% significance 



failure by an amount indicating a failed 
level. 



22, (Cancelled) The system of claimjp9 wl^prein a true vapor recovery failure i$ 
determined if the proportion of vapor fl 
is greater than the overall proportion of 
failure by an amount indicating a failed 
level i . 



to dispensed fuel ratios detemiining a failure 
or flow to dispensed fuel ratios indicating a 
Meling point with at least a 5% significance 



23 . (Cancelled) A system for detecting true Vapor recovery failures in a fuel 
dispensing system capable of fueling no Mok^ and ORVR equipped vehicles, the 
system comprising: * : 
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a plurality of fuel dispensing poinjts coaled to amain fuel storage system by fluid 
carrying conduit and vapor carrying coiid 
one or more vapor flow sensors 6jg 
conduit between the plurality of fuel dis 
a plurality of liquid dispensing n 
fuel dispensing points and operatively c< 



^vely connected to the vapor carrying 

■If 

sing points and the main fuel storage system; 
k \ associated with one of the plurality of 

i f . 

qmhect^d to the fluid carrying conduit between 



the one of the plurality of fueldispensirig points and the main fiiel storage system; and 



a central electronic and diagnostic] sysi 
communicate with the orie or 



determine an observed 
indicating a failure foreach of thS 
determine an bxpected ni 

indicating a failure for each of th< 

hi if- 
determine whether any of 

'J If 1 
experienced a true vappr recover 



adapted to: 
ire vapor flow sensors and the plurality of 
liquid dispensing meters; [\\\ j j. 

calculate a plurality of vs j {ejr flkj W to dispensed fuel ratios for each of the 
plurality of fuel dispensing poi 

;ihiii 

iber of vapor flow to dispensed fuel ratios 
iel|isi|)ensiiig points; 
ier if vapor flow to dispensed fuel ratios 
leljispensmg points; and 
is plgirality of fuel dispensing points has 

based on a calculation that is a function 
number of vapor flow to dispensed fuel 
fulel dispensing points. 



of die observed numtier and the 
ratios indicating a failure for eacf 



24 



(Cancelled) The system of glaim[23 wl 
system determines whether ahy of the plf 



a true vapor recovery failure ;based on Rroduci 

i ' 

of the observed number and the expect 

H 'I 

indicating a failure for each of the fuel m 
statistic to a critical value 



ii 

'■' : 

1 ! 



25. (Cancelled) The syst^tri of claimfji 
system is further adapted to: j ; 



5 ! 



S'j 



ein the central electronic and diagnostic 
f Sfuel dispensing points has experienced 
a chi-squared statistic that is a function 
umfe of vapor flow to dispensed fuel ratios 
ensSig points and comparing the chi-squared 



wtfllrein the central electronic and diagnostic 
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determine an observeid : .number ^jf|vapoi|tlow to dispensed fuel ratios indicating a 

poin|s", and 

flow to dispensed fuel ratios indicating a 



non-failure for each of the fuel dispensi 
determine an expected inumber o. 



non-failure for each of the fujei dispensin \ 
wherein the central electronic 



v, 



and 



the plurality of fuel dispensing points 
on a calculation that is a fiinclion of the 

vapor flow to dispensed fuel -ratios indie 

\ j 

points and the observed number and the 
ratios indicating a non-failure -for each o 



vapoi J 
poin s; 

idiagr pstic system deteraiines whether any of 
hatsS experienced a true vapor recovery failure based 
Aserv ;d number and the expected number of 
ting a failure for each of the fuel dispensing 
ect ;d number of vapor flow to dispensed fuel 
e fuel dispensing points. 



26. (Cancelled) The systerii of claitr l 



a true vapor recovery failure based on 
of the observed numbers andlthi 



ie expec 



and comparing the chi-squared statistic 



a ! 

ii 



27. (Cancelled) The system of claht i 



system is further adapted to: i] : 

. i \ 

determine a proporti^n^ of vapor 
for each of the fuel dispensinypoints; 

determine an overall |ijoportion 
failure; and | 

compare the proportion of vapor 

for each of the plurality of dispensing po: 

1 .1 . I 

dispensed fuel ratios indicating a failure. 



'25 wh srein the central electronic and diagnostic 
system determines whether any of the pi Jrality of fuel dispensing points has experienced 

prpiducir g a chi-squared statistic that is a function 



fuel dispensing points have experienced 



28. (Cancelled) The systdm of claim 
determined if the proportion of vapor fh 

I 
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muh >ers for each of the fuel dispensing points 
a critical value. 



em the central electronic and diagnostic 
dispensed fuel ratios indicating a failure 
)f vapojti Blow to dispensed fuel ratios indicating a 




flowtx 
ilts to 



i 



dispensed fuel ratios indicating a failure 
Qie overall proportion of vapor flow to 
jhereh ^ ietennining which of the plurality of 
tfrue va por recovery failures. 



|7 wherein a true vapor recovery failure is 
to dispensed fuel ratios determining a failure 



10 



CO 
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29. (Cancelled) The system of claim 27 wherein a true vapor recovery failure is 



fl ! 



determined if the proportion pf vapor flq 



r 

failure by an amount indicating a failed 
level. 5 



Please add new claims 3 1-54J! as follows 



of a plurality of fuel dispensing points; 

b) determining ajfirst obsew^d number of said ratios indicating a failure for 



first expeql *jfi number: of vapor recovered to fuel dispensed 
luralijty of fuel dispensing points; 
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or flow to dispensed fuel ratios indicating a 



J/ 



ikeling 



27 wherein a true vapor recovery failure is 

•I III!. 

W to dispensed fuel ratios determining a failure 



30. (Cancelled) The system of claim 
determined if the proportion L F vapor 

is greater than the overall proportion ofjvjapor flow to dispensed fuel ratios indicating a 
failure by an amount indicating a failed 
level. 



"Iieling point with at least a 5% significance 




each of said plurality of fuel dispensing 

c) determining a s ecojid ol 
failure for each of said plurality of fuel 

d) determining a 
ratios indicating a failure for jeach of sai|<jL 

e) determining a 
dispensed ratios not indicating 
points; and 



second exp 
a failure! 



to dispensed fuel ratios determining a failure 
is greater than the overall proportion of vapor f jpw to dispensed fuel ratios indicating a 



point with at least a 1% significance 



Hi- 



ll ! 



3 1 . (New) A method of detecting a true vapor recovery failure in a fuel dispensing 
system capable of fueling nop 
comprising the steps of; 

a) calculating a ] 1 urality of 



ORVR aid ORVjR equipped vehicles, the method 

■ i I -. . 

1 |:!: ! ; 

apor recovered to fuel dispensed ratios for each 



pjoints; 
ed 



:hi each 



L 
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of said plurality of fuel dispensing 
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ery failure 
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determining whether anyfjof saidjpjlurality of fuel dispensing points has 



t 



asedjod a calculation that is a function of (1) 



i i 



said fii^&cpecrted number, and (2) said second observed 



number and said second expected number . 



32. (New) The method of claim 3 1 1 jjp hereiri said step of determining whether any of 
said plurality of fuel dispensLjg points |& 1 experienced a true vapor recovery failure 



dj first observed mifnber to said first expected number and 

jjl i \ j 

*S fo said second expected number to formulate a 



a\ combined 



compnses: 

g) comparing saj 
comparing said second observed number 
combined difference; and 

h) comparing sai 
one or more of said plurality 



b!f fuel disposing joints has a failure. 



33. (New) The method of claim 32 



by calculating a Chi-squared 



34. (New) The method of elaim 32 
from a Chi-squared statistical table. 



35. (New) A system for detecting tiij!i< 

I 



system capable of fueling noh-ORVR 
comprising:. 



a plurality of liquid dispensing 



of fuel dispensing points, eacH 



dispensing points and the main fuel storage system; and 



il 



piffereriqe to a threshold value to determine if 



jyimerein said combined difference is formulated 



statistic adcordingi tb 



! I! 



of said 
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tereiri said threshold value is a critical value 

* i'i ' 

vapor recovery failures in a fuel dispensing 

■' i 'j 

ORVlR equipped vehicles, the system 



2)014 



a plurality of fuel dispensing points each poupled to a main fuel storage system by 

1 IIP ii: 

a fluid carrying conduit and a vapor canning qojriduit; 

one or more vapor flc ^ r sensorj j| ] 

conduit between the plurality 



H jerativjejly connected to said vapor carrying 



I I, 




connected to said fluid carryihg conduit IHetweenj said one of said plurality of fuel 



J II I 



12 f 



of fuel dijsj)|ensin^ points and said main fuel storage system; 

associated with one of said plurality 
liquid dispensing meters operatively 



CO 



5E 

GO 

m 
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M 

a central electronic snic diagnos ttq system Adapted to 



micate with 



each of said plurality fo|f fuel dii 
c) determine a firsi 
for each of said plurality of fue 



failure for each of sai i 



plurali 



36. (New) The system of[claim 35,; 
system: 

compares said second observjbd numbejfj 
combined difference; and 



i) 



one or more of said plurality 

37. (New) The system of $ 
by calculating a Chi-squared 
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said one ior more vapor flow sensors and said 
plurality of liquid dispensing niieters; ; ! j : i * 



b) calculi ite a plurality of vapor recovered to fuel dispensed ratios for 



SJnsing wants; 



observed jnumber of said ratios hidicatiiig a failure 



HI 

idis 

i 



ispensirig jpoints; 



d) deterniine a seccmid. obseiryjek number of said ratios not indicating a 



ty |i| fuel i^spenstng points; 



expe&ted number of vapor recovered to fuel 
bri each of said plurality of fuel 



e) detern i: le a firstj expected (number of vapor recovered to fuel 
dispensed ratios indie jating a fa!, id'e for 'each of said plurality of fuel dispensing 
points; 

f) deternjjiiie a secop 
dispensed ratios not inchoating 41 failure! 
dispensing points; an i 

g) detent ifie whe 
has experienced a trub 
function of (1) said first obs 
said second observed number an< 



xyftereiiit 

l; 



any of]sSid plurality of fiiel dispensing points 

. t : r|].j jj; 

vapor re&overy failure based on a calculation that is a 

number land said first expected number, arjd (2) 



said seebnd expected number. 



said central electronic and diagnostic 



compares saiq first obsejijved number to said first expected number and 

0 said ! s ; econd expected number to formulate a 

! , 

compares saiJdombinedjc^ferencieito a threshold value to determine if 



1- ! .4R 
fuel dispensing! pojints has a failure. 



aim 36 > L l(ereii^;said combined difference is formulated 



statistic afcedrding ib\fho formula X* = E (Oi - Ei)^ / Ei. 



Time]*SVR:USP' 



i 

13 1? 



ST1 
CO 



5 
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38. (New) The system of ^laim 36, 



table. 



,] wherein) said threshold value is a critical value 

;i H lil 
J li gj 

(New) A method of d Meeting true vapor recovery failures in a fuel dispensing 

i 1 1 Jj.Jji 



from a Chi-squared statistica 



39. 



system capable of fueling no i^ORVR 2nd ORyRj%uipped vehicles, the method 



! 

comprising the steps of: 

a) calculating a plurality o. 
of a plurality of fuel dispensi lg points; 



b) determining ?4hich of said ratios! iijkcates a failure for each of said 

f 



plurality of fuel dispensing p tints; 

i proportion 
i lints; 



experienced true vapor recovery failures 



40. (New) The method of claim 39 
plurality of fuel dispensing p 
expected proportion. 



41 . (New) The method o 



plurality of fuel dispensing p )ints is de enninec : M 

LCI 



expected proportion by at lea si a 1% sigrtificariceljevel. 

si 



42. (New) The method ofi claim 39Jwhereinj|a 

i! I t • m 

plurality of fuel dispensing pjbmts is dejj^rminr J r 



■* USPTO Ctrl Fax 



©016 



determining a i^expectec )roporii'OT||of vapor recovered to fuel dispensed 

all of said, plurality of fuel dispensing points; and 



claim 39 



J 

vapor rejc€>yered to fuel dispensed ratios for each 



i V, ¥■ 



of saidira&os indicating a failure for each of said 



I 



c) determining a 
plurality of fuel dispensing p 
d) 

ratios indicating a failure der \jed from 

e) comparing sai &, proportion to 
plurality of fuel dispensing p >ints; and 

f) determining v hi ch of said plurahMj of fuel dispensing points have 



texpected proportion for each of said 

list- 



based 



herein 



wherein 



)n|said step of comparing. 

■ill 



ie vapor recovery failure in said 
>ints is de^cpnined : i|isai proportion is greater than said 



$ 

IP- 



Saj] hie vapor recovery failure in said 



said proportion is greater than said 



expected proportion by at lea ;f a 5% significant^. 



I ; 14 1 
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aid proportion is greater than said 
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43, (New) The method of claim 39- further c65 

! '! ! ! fJSl 

g) 



USPTO Ctrl Fax 



(2)017 



prising: 



determining aj first observed number of said ratios indicating a failure for 

H t % 

each of $aid plurality of fuel dispensing points; 14 s 

1 I - 



h) determining a^bcond observed 1 number of said ratios not indicating a 

'1 j i Wit . 

failure for each of said plurality of fuel dispensing points; 

i) determining a?first expected numler of vapor recovered to fuel dispensed 



ratios indicating a failure for teach of said 



i i l# 

aid pluralSylk 



of fuel dispensing points; and 



j) determining arsbcond expected ;mfaber of vapor recovered to fuel 

t '! ? »• III 
dispensed ratios not indicating a failure for eachljM said plurality of fuel dispensing 



points; 



i 



wherein said step (f) determineis which oifsaid plurality of fuel dispensing points 
have experienced true vapor j^covery failures jbaseki on either said step (e) or a 
calculation that is a function pt (1) said first obs|r|ed number and said first expected 
number, and (2) said second observed number arid} said second expected number 



r m 



44. (New) The method of claim 43^ whereirillld step (f) determines which of said 



plurality of fuel dispensing points have experienced true vapor recovery failures based on 

; I ! • . I liiil' - 

the combination of both said (step (e) and said calculation. 



45, (New) The method of claim 43; whereinlsafid step determining whether any of 
said plurality of fuel dispensing points jhas erae^ahced a true vapor recovery failure 

- < : i I i ■ 

comprises: j Iftf 



comparing said.' first observed 



comparing said second observed number to saidfeecond expected number to formulate a 



nuxii] ii 

i 



r 



combined difference; and [ 
1) comparing said 

r 

one or more of said plurality [of fuel dispensing | 

I Ml 



46. (New) The method o£ claim 45j wherein? 



by calculating a Chi-squared {statistic afccording|c[! the formula X 2 = E (Oi - Ei) 2 / Ei. 



j 15 
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er to said first expected number and 



combined difference to a threshold value to detenriine if 



nts has a failure. 



d combined difference is formulated 
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47. (New) The method of claim 45; wherein, sdid threshold value is a critical value 
from a Chi-squared statistical fable. < 



I: 
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I2J018 



48. (New) A system for detecting thie vapor jet covery failures in a fuel dispensing 
system capable of fueling nonj-ORVR and ORVi I equipped vehicles, the system 
comprising: 



a plurality of fuel dispensing pdints couj it Ito a main fuel storage system by a 
fluid carrying conduit and a tf apor carrying co: imi t; 

one or more vapor floiw sensors operative u; ; connected to said vapor carrying 
conduit between the plurality; of fuel d^spensiny|i^nts and the main fuel storage system; 



I, , I ju; ||j i 

a plurality of liquid dispensing peters e^h! 1 associated with one of said plurality 



of fuel dispensing points, 
connected to said fluid 




;ti of said plurality < 



liquid dispensing meters operati vely 
conduit betweenlsaid one of said plurality of fuel 



dispensing points and said main fuel storage sy^|p n; and 

a central electronic and diagnostic system ; Idapted to: 

I < ^ ' G ! 

a) communicate with said bme <ar more vapor flow sensors and said^ 



;JLters; 



plurality of liquid dispensing 

J' 1 1 1 y '* 1 

b) calculate a plurajlity °^^- a lj C jj recovered to dispensed ratios for 
each of said plurality of fuel dispensing fpibts; 



I I • Ml 

c) determine which of said 
plurality of fuel dispensing points; 

d) detenJihe a proporti on 6 

said plurality of fuel dispensing ppints; 

Sv \ i I 

e) determine an expected j ip 

dispensed ratios indicating a fajlure deiij 
dispensing points; and j« j 

f) compare said proportion 
said plurality of fuel dispensing p»ohits t< 

detemlini 



g) 



experienced true vapors 



e which of said 

I 1 ■ ! 

irecovery failures 

i i! 



]; I: 



os indicates a failure for each of said 



aid ratios indicating a failure for each of 



ktion of vapor recovered to fuel 
from all of said plurality of fuel 



arid expected proportion for each of 

II 

snerate a comparison; and 
Llity of fuel dispensing points have 
al^ed on said comparison. 
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49. (New) The system of claim 48 wherein a 

I ? ! 

plurality of fuel dispensing points is determined 
expected proportion. 



wherein a; 



50. (New) The system of claim 48 



plurality of fuel dispensing points is determined I if said proportion is greater than said 



ji. 

expected proportion by at least a 1% significance!! 



5 1 . (New) The system of claim 48 wherein a 

! i • ' ,' i ■ [ „ 
plurality of fuel dispensing points is determined jjf 

expected proportion by at least a 5% siEmBcance:! 



k) determine a scjcbnd expl 



ratios not indicating a failure 



I Ml 1 

wherein said function; (g) is based on ei 
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■i. j- ■ ■ 1 rii in 



therein s 



dispensing points; 

J'' j. -\V 
determine a firfet expected' numbe^i 



second observed number and said seed 



53. (New) The system off laim 52^ 

system designates a true vapor, recovery failure ': 

llj; i}| : ' I 

based on the combination both, said fiction (g) 

I, I 
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ti lie vapor recovery failure in said 
laid proportion is greater than said 



lie vapor recovery failure in said 



52. (New) The system of claim 48 
system is further adapted to: 

h) determine a first observed number pf said ratios indicating a failure for 

!! ,: 1 . 

each of said plurality of fuel dispensing points; 

I I. J ,' i 

i) determining a Second observed riuiriber of said ratios not indicating a 
failure for each of said plurality of fue 

j) 

ratios indicating a failure for 



~» USPTO Ctrl Fax 



12)019 



evel. 



tipe vapor recovery failure in said 
laid proportion i$ greater than said 



ivel. 



'central electronic and diagnostic 



each of said pluralii 



I 

icted ni 



for each of said pli 




function of (1) said first observed number ajnd sdi^first expected number, and (2) said 



dd expectedj number 



whereini.^alJ 



i ,i 



vapor recovered to fuel dispensed 
if fiiel dispensing points; and 

of vapor recovered to fuel dispensed 
ity of fuel dispensing points; 
function (f) or a calculation that is a 



central electronic and diagnostic 
laid plurality of fuel dispensing points 
on said calculation. 



m 



rrs 



il ! 
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54. (New) The system o1 
system: 
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f claim 524wherein s aid central electronic and diagnostic 



m 

CO 



(1) compares said ifirst observed nuituber to said first expected number and 
compares said second observed number to said second expected number to formulate a 

combined difference; and ! - 

!m 

(m) compares said combined difference to a threshold value to determine if 

i' : " , J 1 



one or more of said plurality 



of fuel dispensing j oints has a failure 



55. (New) The system ofjclaim 54 ji wherein s lid combined difference is formulated 
by calculating a Chi-squaredlstatistic ajccording;t £> the formula X 2 = £ (Oi - Bxf I EL 



56. (New) The system of claim 54Jwherein-&id threshold value is a critical value 



from a Chi-squared statistica 



table. J : 



ti 



■ I 
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